Abstract
The methods and procedures for measuring the performance of a legal system are debatable issues. Legal indexes, although not common, do exist as a means for measurement and evaluation of various legal phenomena. This paper outlines one method using the Access to Justice Index, which is a procedure for aggregating the relevant data on the costs, the quality of the procedure and the quality of the outcome of a given legal path. This data is a result of the various justice theories that measure experiences of the user when attempting to solve a dispute. The paper investigates in detail the need for and applicability of weights in order to adjust the observed data. After assessing the possible methods of extracting and applying weights, we conclude that factor analysis is in fact the most practical and reliable technique. The option of non-weighting is also briefly considered, and sheds light on the possibility for leaving the data in its original form. The paper concludes with a discussion on the validation of the index and a case study of consumer disputes in the Netherlands to illustrate its performance.
"If you cannot measure it, you cannot improve it" Lord Kelvin

I. Legal indexes
Different factors fuel the growing need for the measurement of legal phenomena. Globalization and worldwide competition, universal character of human rights, 'judicial borrowing', and donors' investments in legal reforms are only a few of these factors. How to measure the performance of a legal system is a contentious issue. Looking at the inputs of the system could provide some knowledge on the general legal infrastructure, but the input-based approach could, at best, provide an approximation for the performance levels. The outcomes of the legal system are a more valid representation of its ability to solve problems, provide legal certainty and reinforce the social order. Again, the question remains what set of indicators better gauges the outcomes of a legal system. A popular approach to assess the outcome is to concentrate on the Rule of Law (RoL) paradigm. The RoL, however, is a complex and unobservable part of the social world. Its existence and strength could be judged only after an assessment of numerous indicators, including independence of the judiciary, equal and consistent application of the law to similar cases, and accountability of the government.
Accessibility of the national justice systems or accessibility of a single dispute resolution procedure is a particularly powerful indicator of the fairness, effectiveness, and inclusiveness of the legal systems. Access to justice, however, is also a complex phenomenon consisting of different aspects and meanings. These phenomena could vary across time, jurisdiction, social class or legal culture. One plausible strategy to measure such a rich and diverse domain is to use a set of standard indicators. Each individual indicator would measure separate parts of the general concept. In order to cast light on the whole, rather than on parts, the indicators should be combined into an index.
Every index has two general purposes -integration and parsimony 1 . Integration requires the sum of the parts to provide more knowledge than individual parts. For instance, the World Bank's Worldwide Governance Indicators (WGI) combines a vast amount of individual indicators together to assess the level of governance in the national states 2 . In real life, however, governance is only a vague concept which cannot be observed and measured directly. The theory of the indicators states that it is an observable phenomenon, which could be assessed by looking at observable subindicators or markers. The WGI distinguish six dimensions of the governance, one of which is the RoL. It is a complex and unobservable phenomenon defined as "....the extent to which agents have confidence in and abide by the rules of society, and in KAUFMANN, et al., Governance Matters VII: Aggregate and Individual Governance Indicators, 1996-2007 available at http://ssrn.com/paper=1148386. particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence" 3 .
Apparently, the enforcement of contracts and the likelihood of crime measure different things on different scales. However, the WGI team believes that these are aspects of the higher-level RoL concept, and, thus, treats their scores as parts of the composite index. Therefore, the purpose of the index is to integrate the different parts of the whole into a single value. Dealing with one representation of the idea of RoL instead of with its dimensions provides parsimony -clarity and a simplified explanation of the observations.
Similarly, Freedom House collects data and computes its Freedom in the World Index 4 . RoL is considered an important dimension in the broader idea of freedom. As in the WGI, the Rule of Law is treated as a complex phenomenon which can only be observed through proxy indicators. Independency of the judiciary, civic control over police, the extent of legal protection against external intrusions, and fairness of the law are the four ingredients of the RoL, according to the theoretical framework of Freedom House. Each of these ingredients is put into operation through a set of items in which data is collected. In order to integrate the fragments of the RoL concept, researchers combine the items into higher-order dimensions. The dimensions are then aggregated into a composite index which provides information on the level of the RoL in a particular country.
Several other global or regional indexes measuring legal constructs are related to access to justice 5 . The Heritage Foundation measures economic freedom. One of the components of this index is the property rights defined as an "an assessment of the ability of individuals to accumulate private property, secured by clear laws that are fully enforced by the state" 6 . The American Bar Association World Justice Project develop and test an index, which aims to measure the countries' adherence to the RoL 7 . Four broad factors (called bands) are contemplated as proxies of the index, with the third band closely connected to the accessibility of the justice system. Its content is described as "...the accessibility, fairness and efficiency of the process by which the laws are enacted, administered and enforced" 8 .
In this paper, we discuss the substance and the procedure for computation of the Access to Justice Index. Both aspects are of critical importance for the usefulness of the index. A rigorously computed index of data which does not properly represent the measured idea may end up being a worthless use of time and resources. The opposite is also true -even if the data validly measure components of access to justice, a flawed index construction will cast doubts on the outcome. In order to mitigate these challenges, we will first review the substantial part of the index. All three indicators will briefly be introduced and explained. Then, alternative options for the aggregation of these parts into one composite index will be investigated. The options will be tested on a data set from a survey of the path to justice in the Netherlands.
In chapter 1, the concept of an index and the content and formulation of some of the most popular legal indexes were discussed. The remainder of the paper proceeds as follows: The second part of the paper examines the decisions that have to be made in order to aggregate the pieces of data into one index. Special emphasis is given to the issue of weighing the data. In addition, three alternative strategies to derive weights for the quality of the procedure and the quality of outcome will be discussed. The options will then be applied to the observed data in order to study the impact of the weights. Finally, we discuss a strategy for assessing the validity of the composite index.
II. Measuring access to justice
In the last decades, a growing number of studies have applied theories and methods from humanities, social sciences and economics to understand different legal phenomena. Access to justice is one of the legal domains that gathered significant inter-disciplinary attention. Increasingly, the accessibility of the legal systems, and in particular the dispute resolution systems, are measured through quantitative methods. Since the 1970s, researchers employed empirical strategies to estimate the legal needs that exist in society 9 . In these early studies, legal needs were expected to fall under the category of professional legal advice. Although from different viewpoints, access to justice is quantitatively examined in studies measuring the costs and delay of litigation procedures 10 .
Access to justice has been measured in varying ways, often dependant on the discipline carrying out the research. Psychologists focus on the procedural and distributive justice needs of users 11 , while economists are more interested in the costs associated with a given procedure. Victimologists are concerned with the negative repercussions crime victims suffer while gaining access to justice 12 . For economists, social scientists and lawyers alike, there is a desire to link access to justice to those suffering from social inequality. Other topics of interest include informal justice methods, access to legal aid and public interest law 13 .
In the 1990s, research on access to justice shifted towards the direction of broader inquiry on the sociological aspects of access to justice. In an influential study, Professor Hazel Genn surveyed the response strategies to non-trivial problems that might have a resolution with legal means 14 . The so-called "justiciable events methodology" gained popularity and has been replicated over time and jurisdictions 15 . Its power is based on a comprehensive assessment of the impact that legal problems have in everyday life. What the "justiciable" research methodology still cannot deliver, however, is a comparison of the results across jurisdictions. Although the inferences are based on perception-based data, the various research projects split into different categories, including types of problems, period of interest and data collection method.
A different approach to the quantitative assessment of access to justice is proposed by the "Measuring Access to Justice" (MA2J) project 16 . The project develops a research methodology which measures access to justice through the perceptions and attitudes of people who have travelled a path to justice. As compared with the justiciable events studies, the MA2J diverges significantly -its units of measurement are individuals who had a legal problem and acted to solve it with the means of state or non-state intervention. In fact, three major aspects of the experiences of the users are measured -the costs of justice 17 , the quality of the procedure 18 and the quality of the outcome 19 . Each of these three pillars of the user's experiences is modelled as a multifaceted indicator consisting of sub-indicators. The individual scores of the subindicators form the scores of the three higher level indicators. At the next level, the project intends to aggregate the information on costs, quality of the procedure and quality of the outcome into one composite figure. This single value, the Access to Justice Index, should provide focused information about the measured paths to justice. 
A. Usefulness of the index
Evaluation
The idea behind indexes is simple: to summarize several indicators into one numerical score. One objective of the index is for the evaluation of a given procedure. If a neutral is concerned with user perceptions of his or her procedure, the index can provide numerous insights into the various components of the process. Furthermore, if a user is curious about a given procedure, and has access to this information, he or she may obtain a better understanding of what lies ahead. Although costs may be higher in one case, a more favourable outcome may outweigh this shortcoming. Each component can be compared with the use of the sub-indexes. In addition, this evaluation can be used for comparisons and policy evaluations, as we will discuss.
Comparison
Both comparisons among countries or paths and comparisons over time can offer various policy implications. Comparison over time can illustrate whether or not there have been improvements in certain procedures. For example, in the field of victimology, legal provisions have recently taken place and will continue to do so at both national and supranational levels. The effects of these changes can be measured by victim satisfaction and their perceptions of the quality of the experiences, and, consequently, the rankings conferred to various procedures. Legislation reform can be established in one jurisdiction; actual implementation, however, may paint a much different picture. This notion can be illustrated by one example in the Dutch criminal justice system. In the past decade, various guidelines (as stated by the 1995 Terwee Act) 20 have been established which improve information (informational justice items), participation (procedural justice items), and treatment of victims 21 (interpersonal justice items). In this instance, not having only one composite index, but instead several sub-indexes for each type of justice, will prove to be an advantage. Furthermore, longitudinal studies using these indexes would provide for valuable insights into the policies which have been established. More attention can be devoted to those areas which may be lacking acceptable values. Understandably, the index will not be valuable unless legal problems are either similar between different paths in the same country or similar legal problems between countries follow the same paths. For example, labour issues in the Netherlands will not be compared to consumer disputes in Belgium. Rather, the aim is to extract weights (discussed in detail in the latter part of this paper) for each path to justice, and, consequently, draw conclusions from those paths which are in fact comparable. Comparable data has further implications for policy changes, suggesting that countries have the ability to look to each other's legal systems and procedures for administering justice.
B. Access to justice indicators
Our theory of the Access to Justice Index is based on the belief that the users' perspective is appropriate ground for assessing the extent of accessibility. A focus on the experiences of the users of justice means that the units of analysis are particular paths to justice. All conclusions and inferences will be applicable to the measured path to justice. Our definition of a path to justice is "a commonly applied process which users of justice address in order to cope with their justice needs"
22 . Both formal and informal processes could be positioned under the broad scope of the definition of a path to justice. A path begins when the user first addresses the process. This first active and deliberative involvement of the user into the process could be explicated through different acts -searching for information, acceptance of advice, filing documents, etc. The path ends when the user receives an outcome from the process. An outcome could be a final decision by a mediator, a joint agreement of the parties, or an end to the process because one of the parties quits.
The experiences of the users of justice are measured against three indicators: the costs of the procedure, the quality of the procedure, and the quality of the outcome. Each indicator is built by a complex structure of sub-indicators. For instance, the costs of the procedure are defined as the resources, which the user would need to travel from the beginning to the end of a path to justice. Within this indicator, a set of subindicators reflect different types of procedural costs: out-of-pocket expenses, time, and other opportunity and intangible costs (stress, emotions, etc.) . Similarly, the two quality indicators consist of lower level sub-indicators that measure its specific facets. Figure 1 outlines the components of the Access to Justice Index. In the table below we outline the sub-indicators of access to justice in more detail. An elaboration of these concepts can be found in relevant papers 23 . Important to note, however, is that not all indicators are universal across users. To give an example, while indicators of utilitarianism may be applicable to users of the criminal justice system, the same may not hold true for other legal problems. 
III. Weighting the index items
One way to compute the Access to Justice Index is to aggregate the values of all items, thus measuring a higher-order concept. The outcome means will reflect the score of the unobservable variables. At the next level, the same computation could be performed in order to discover the scores of the three basic indicators (costs, quality of the procedure, and quality of the outcome). In a third round of aggregation, the composite index of the accessibility of the measured path to justice could be estimated through the mean of the three main indicators. Such a routine uses the non-weighted original values of the items. It assumes that the data reliably measures the indicators allowing the studied sample to formulate reliable inferences.
Alternatively, the two assumptions discussed above may be relaxed. They could either be uncertain that the instrument items measure the concepts of interest well, or the sample deviates systemically from the population. In both cases, weights could be used for adjusting the original values. In essence, the weighting is a procedure of assigning different degrees of importance to the original data depending on additional information. In this chapter, we review the possible alternatives for deriving and applying weights to the items and indicators of the Access to Justice Index.
A. Sample weights
The weights could reflect three distinct aspects of the reliability of the index components. Most often, weights are used to adjust the sample toward some known characteristics of the population of interest. In order to adjust the sample data, underrepresented groups are weighted more heavily in order to influence the data in proportion to their participation in the population. The focus of this paper, however, is on item weights and how this procedure can be achieved.
B. Item weights
Weighting items is more challenging, as it attempts to collectively measure an unobservable indicator. In the case of the sample adjustment, the weights are applied to decrease the differences between the sample and the population from which it has been drawn. Weights could also be applied to the items of the research instrument. The logic of this type of weighting lies in the unknown importance of the items. Our theoretical framework determines what items are likely to measure an indicator, but it does not indicate how well each item performs. When we measure the costs and quality of a path to justice, we hypothesize that the users use the criteria set out in Figure 1 . However, we do not know whether the distributive justice impacts the perception of the procedure quality more than the informational justice. It is an empirical question to ascertain the magnitude of importance of these criteria.
The assumption that items and indicators could vary in their importance calls for an estimation of the parameters of such importance. But what exactly does importance of an item for measuring justice indicators mean? Two principally different answers could be given to this question. First, subjective importance implies that the particular users of justice have a preference scale on which they estimate the relationships between items. Thus, parties in two different types of legal processes may have different preferences for the criteria used to measure the quality of the outcome. For instance, depending on circumstances and personal preferences, the user could place greater value on the distributive or informational aspects of the outcome. These weights are further referred to as stated preferences weights.
A second method to answering the estimation question takes a radically different approach. Instead of searching for the answer in the users' preference scales, it assumes a more theoretical stance. After the important indicators are into items, this second approach attempts to discover how well the items measure the unobservable indicator. In a sense, it disregards the personal preferences, instead relying on the validity of the measurement tool. For brevity, the weights that reflect the connection with the unobservable indicator will be called extracted association weights.
Both approaches for justifications of item weights will be discussed below. Their advantages and disadvantages could be studied on two levels. One is the conceptual level, where it must be decided which approach is more coherent with the research questions that the Access to Justice Index must answer. The two weighting paradigms reflect different technique of uncovering the importance of the items. One method is based on personal choice; the other is grounded in the ability of the item to measure the latent construct.
Apart from the theoretical differences, the rationale of the two approaches must also be assessed from an empirical perspective. Item weights are not easy to operationalize, measure, and interpret. Often, estimation of item weights requires complicated research designs and procedures. The reliability of the outcomes of the weight extraction is of major concern, and thus should be factored into the discussion of the advantages and disadvantages of the stated preferences weights and the extracted association weights.
Stated preferences weights
Weights based on the stated preferences regarding the relative importance of an item assume that users place different levels of importance on individual items. For instance, the restorative effect of the outcome could be more significant than its distributive consequences. Or, at another level, the quality of the procedure could be more important than the quality of the outcome. It is possible that the importance function is dependent on the personal characteristics of the respondent. However, it could also be that preferences are influenced by belonging to social groups, types of problems, or types of procedures.
People from different social groups could systematically place dissimilar preferences on individual indicators. Economic position, education or political views could interact with the preferences on the items that measure costs and quality of paths to justice. It is a plausible hypothesis that for those with more resources, the quality of the procedure matters more than that of the outcome. Alternatively, the less fortunate will value the outcome more because of the higher marginal utility. These hypotheses, however, could prove useless because of the many possible interactions between individual characteristics and perceptions on the justice. For instance, people with more resources normally tend to have a better education and know more about their rights. As such, they could place even stronger emphasis on the quality of the outcome.
The importance of the items may also be impacted by the type of process used. State organized paths to justice are more formal, causing users to focus more on the need to receive attention and empathy from the neutral. More legal formalism increases duration and costs of dispute resolution, which could mean that costs will be of utmost importance. On non-state paths, such as negotiations or mediation, the quality of the outcome could be perceived by users as being more important.
Extracted association weights
Many of the indicators for measuring access to justice cannot be observed directly and have to be measured through proxy indicators. While each of the proxy variables captures part of the unobservable variable of interest, they may also reflect other facts and perceptions. Some of the items will measure a larger share of the indicator and, therefore, will be better associated with it. The weight of the items could also be based on their abilities to measure the indicator. For instance, we measure interpersonal justice with four items, and it is highly unlikely that these four items contain an equal amount of information on the unobserved factor. If the quality of the procedure is believed to consist of three components (procedural justice, interpersonal justice, and informational justice), it would be very bold to assume that they participate equally in it. It is entirely possible that one of the items 24 is better associated with the quality of the outcome. Weights, based on the association of the item with the unobservable indicators, should assign more importance on this item and less importance on the others.
Using extracted association weights, the researcher has more influence on the weighting process. The items' weights depend on the relationship (association) of the item and the unobservable indicator. In order to discover the strength and the direction of the association, the index constructor has to extract the weights. As we saw above, in the stated preferences weights, it is the user of justice (the respondent) who directly determines the weights.
Advantages and disadvantages of weighting the items
Preference of one of the options for extraction of weights should be guided by theoretical and practical considerations. It is likely that both weights are applied to different parts of a measurement tool. For instance, in the Access to Justice Index, both weighting schemes could be used to increase the reliability of the composite index. Below is an example of a theoretically driven choice of weights. The theory is grounded in the characteristics and linkages of the index indicators described above.
At the bottom level of the index (Figure 1 ), where the unobservable criteria are measured by proxy variables, the use of extracted association weights will be more feasible. All proxy-variables are supposed to measure a relatively compact indicator, and it would be difficult for the users of justice to clearly differentiate which item is more important in relation to the others. Application of the extracted association weights relieves the users from the burden of making a difficult choice, and indicates which item is better associated with the unobservable indicator. Thus, the adjustment of the significance of items according to their ability to measure the indicator has sound theoretical fundaments.
An example follows: In the quality of the procedure dimension, the index has four complex indicators. Another eight indicators measure the quality of the outcome (Figure 1 ). Again, a decision must be made on which weighting scheme to use at this second level of aggregation. The application of extracted association weights is an option, but there is one serious concern. Each of the items is a product of the lower level items. If one wants to find out how the four items measure the quality of the procedure, she must consider the fact that these items inhibit more measurement error due to the aggregation process.
Alternatively, the stated preference weights could be used to improve the reliability at the second level of the index. This means that users should indicate the importance of each of the aggregated items against each other. An item in which the respondents are asked to rate its importance could provide a meaningful preference weight. The disadvantage of this approach is the need for clear operationalization of the aggregated items. Asking respondents about procedural justice, restorative justice, or other highly abstract terms will likely impact the validity of the instrument. Therefore, the use of importance weights could be recommended only when the indicators of interest can be sufficiently explained in a language that will be understood clearly by the respondents.
As stated above, the choice of weights for index items should also be guided by practical considerations. Computing the weights of items requires additional resources in terms of increased samples and larger questionnaires. The stated preferences weights seem to be significantly more challenging. Either the respondents have to reveal their preferences together with the items, or the preferences should be obtained from a different source. While the former approach is appealing, it could undermine the reliability of the measurement. A research instrument which asks for the importance of each item will double its size, inevitably leading to lower response rates and other negative effects. Even more challenging is the extraction of weights from different sources. Later, we discuss the pros and cons of estimating weights in one sample and applying them to the item scores of another.
An interesting related question is whether universal weights could exist for paths to justice. A theory of universal weights must build on the assumption that users of particular paths to justice have stable preferences on the evaluation criteria. Apparently, this assumption should be limited at different levels, such as type of problem, characteristics of the parties, specifics of the particular jurisdiction, the related legal culture, etc.
Unlike the stated preferences weights, the extracted association weights are less demanding in terms of research resources. Normally, the observed data could be easily analyzed with statistical techniques, such as factor analysis or multivariate regression. Below, we give three examples for extraction and application of weights.
IV. Three examples of weighting items
A. Stated preferences weights
In a quasi-experiment, we obtained the stated preferences of users of justice on the importance of the quality of the procedure and the quality of the outcome indicators 25 . A direct result of the measurement is that it provides a hierarchical order, which reflects the subjective importance of the individual items. An item which is ranked as the most significant (e.g. voice) within a group of items (e.g. procedural justice) is deemed as more important than the other items from the same group. Therefore, the rankings can produce meaningful weights, which can be applied to the observed data. Items could also be equally important (e.g. voice and bias suppression). The ultimate outcome from the weighting is that items that were deemed as more important by users will receive higher importance in the composite index of the costs and the quality of access to justice.
Challenges
There are several serious disadvantages in the use of stated preferences to weight items of the quality of the procedure and the quality of the outcome indicators 26 . Like the item scores, the ranking of the items have to be estimated empirically. One option is to calculate the items and their relative importance from the same sample of users of justice, meaning that the same questionnaire will collect two types of data. 25 For details on the research design and the methodology of data collection see Appendix 1 26 See supra III.B.3
Alternatively, the item scores could be estimated from one sample of users, while the importance is estimated from a different sample.
Deriving stated preferences from the same or different sample inevitably increases the cost of the indexing construction. Furthermore, in the latter option, there is the risk of the two populations differing in some known or unknown manner. The comparability of the paths to justice could also be an issue. Another challenge may be the moment that stated preferences are a valid and reliable reflection of what users of justice find important, as this could change with time. Change in legislation or external factors might influence the perceptions regarding the relative importance of the items of the quality of the procedure and the quality of the outcome indicators.
B. Association weights extracted with factor analysis
In this section, we focus on the parsimony function of factor analysis and its ability to produce meaningful weights of the items that measure the quality of the procedure and the quality of outcome of paths to justice. Factor analysis (FA) is a statistical procedure for data reduction and identification of latent factors in the data. Thompson adds two additional intentions of the FA -evaluation of score validity and development of theory regarding the construct 27 .
There are numerous methods for factor extraction which attempt to achieve the goals of FA from different perspectives. For the purpose of this example, we will use the method of principal component analysis (PCA). The advantage of PCA is its ability to analyze the total variance in the correlation matrix to reduce the data structure. Unlike the alternative methods for extraction of common factors, PCA operates with components extracted from the correlation matrix, and not with hypothetical factors 28 . Another advantage of PCA is that it extracts components from the total variance, whereas the other methods use only the common variance between items.
Unlike most of the parametric statistical procedures, FA does not assume normal distribution of the data. Two assumptions underlie FA. First, it is applicable to continuous variables. Most items in the MA2J measurement instrument use a 5 point Likert scale or are re-scaled to a 5 point scale 29 , meaning we can apply FA. Second, the variables must be linearly related to each other. This assumption could be checked through investigation of the co-relation matrix or review of the scatter matrix.
The primary goal of PCA is to reduce a set of correlated items into a few components which are more amenable to interpretation. In the context of the MA2J methodology, the components are expected to be indicators and sub-indicators of the costs and quality of the paths to justice, and the items are the individual questions from the measurement instruments. For instance, PCA could indicate whether the five variables designed to measure the procedural justice primarily measure this factor, or if the data captures other facets of the experience with the procedure. After estimating the number of components, PCA reveals the association between each variable and the extracted component. These correlations could be interpreted as the fit between an item and a component. Items with high correlations are deemed to be good measures of the component. On the other hand, items with low correlations measure some other factors, which are not shared with the other items.
The measure of the association between the individual items and the measured indicators could be used as weights when interpreting the results from the MA2J studies. Items better related to the particular indicator will be given more weight in the index variable. Later, we discuss the capability of PCA to provide meaningful weights for the MA2J data. In FA, the measure of extracted communalities is directly related to the factor loadings. The communality of a variable reflects the amount of variance, explained by the extracted factors. If there is only one factor identified in the data structure, the communalities express the variance explained by this single factor. There is a direct relationship between the factor loadings and the communalities -the latter are the sum of the squares of the factor loadings. The application of the communalities or the factor loadings as weights will reward the variables, which are closely associated with the indicator.
A practical question is which measure to use as weight for the observed variablesthe communalities or the factor loadings. As the former are a product of the latter, both weights will produce similar, but not equal, results. In order to avoid further complications of the interpretation of the weighted variables, we recommend the use of the factor loadings as weights for the observed data.
Challenges
The factor loadings can be used as meaningful weights if there is only one factor extracted. There is the possibility that despite the careful alignment of the measurement instrument with the theoretical framework, the variables in fact measure two or more factors. In this case, the communalities will be the product of more than one factor loading. While this will contradict our theoretical framework, it will also challenge the use of the factor loadings as weights. If the data does not fit the theoretical model well, the validity of the measurement instrument has to be carefully scrutinized.
Another practical challenge is the sample size. Although there is no fixed requirement for the size of the sample, there are certain suggestions. The general advice is that larger samples will allow for more valid and reliable weights extraction.
C. Association weights extracted with multiple regression
Multiple regression is the second statistical procedure that will be reviewed for the purpose of deriving association weights. Briefly stated, standard multiple regression allows for the assessment of the relationship between one continuous dependent variable and numerous independent variables. For example, is satisfaction with the criminal justice system related to several independent variables, such as respectful treatment, participation, being informed and/or sentence severity?
Using multiple regression allows for the identification of a set of predictor variables that, when combined, will provide a useful estimate of the score of the participant's criterion variable. It is possible to predict the score of the dependent variable based on the scores of several variables. Multiple regression accounts for the variance in the observed scores. The regression equation is as follows:
Where Y is the predicted or explained value on the dependent variable, X represents the independent variables explaining the variance on Y, and B is the coefficient assigned to each independent variables. These coefficients are the weights attributed to each independent variable and are similar to the factor loadings in FA. Finally, A is the intercept 30 .
To find out which variables in the model contribute to the prediction of the dependent variable and to what extent, the beta coefficient is used. Since this research is solely weighting the procedure and outcome -elements which do no need standardization as they are on the same scale -conversion is not necessary and the un-standardized coefficient can be utilized. Applied to the current research, the weighted equation for procedural justice would be as follows:
Y(composite procedural) = A + b 1 (process control) + b 2 (decision control) + b 3 (consistency) + b (bias suppression) + b (accuracy) + b (correctability) +b (ethicality)
Challenges
An issue with multi collinearity arises if two or more independent variables are highly correlated with one another, and, therefore would basically be measuring the same phenomenon. This study will utilize the value .75 as a threshold for identifying multi collinearity. Different methods are available to ensure that this limitation does not exist.
This analysis will follow the rule that regression with one independent variable requires 30 observations, and each additional independent variable added to the equation will require an additional 10 observations. If measuring procedural justice, which is calculated using 7 independent variables, a minimum of 90 observations would be necessary.
As seen in Figure 2 , there will be a largely skewed value for each variable if multiple regression is used. One possibility is to leave the non significant variables out of the equation. The existence of non-significant values is another issue suggesting multiple regression is an inferior method when compared to FA. Because of the distorted weighted values derived by multiple regression, FA may prove to be the superior method in extracting weights for this research. The other option is to assume that variables 1 and 2 are the primary predictor variables affecting the criterion variable of satisfaction with the procedure. As they are the only variables which are statistically significant, the rest may be eliminated. Multiple regression is furthermore an inferior method due to its need to meet the above mentioned assumptions -in addition to other statistical issues such as normality, linearity and independence of errors -which is often a difficult task.
D. Using un-weighted data
The possibility of using an un-weighted index should not be overlooked. Often, index systems rely on equal weighting. In this case, the means will simply be utilized in an equation as follows:
Y(composite procedural) = (1)voice + (1)decision control + (1)consistency + (1)bias suppression + (1)accuracy + (1)correctability + (1)ethicality
Comparing weighted and un-weighted indexes will often yield similar results. This outcome leaves one to question whether a weighted index will be necessary to measure the quality of a path to justice. Weighted and un-weighted scores will be highly correlated, as was the case in Likert's classic study measuring attitudes which found a .99 correlation 31 . Additionally, Nunnally argues that it is difficult to defend any given method as superior to simply summing un-weighted ratings 32 . As discussed above, many legal indexes do not apply any weights to the observed data.
Several issues emerge when weighting the observed data. The assumptions required when conducting statistical analyses were discussed above. As is the case of the stated preferences, which was described using the law student experiment, applying one type of weight to a given criteria cannot be generalized to all types of legal problems. Other methods, such as the multiple regression, produce difficult to interpret weights which cannot be applied without additional transformation. It is also possible that the data severely contradicts the theoretical model which could render the weights meaningless. Finally, there is inevitable discrepancy between the weights derived with statistical methods and the actual preferences among the population of users of specific path to justice.
V. Application of weights
In this section, we apply the extracted weights to the observed data and analyze the impact of the weights. A good weight is expected to draw the observed data closer to the real properties of the studied phenomena. When the units of measurement are perceptions about the quality of the procedures and the outcomes, it is difficult to find precise benchmarks to assess the performance of the weights. In order to study the performance of the three weighting schemes, we are going to compare the weighted data with the observed data.
Following the discussion above, three types of weights were extracted from two data sets (see Table 2 ). According to our taxonomy, the factor analysis (FA) weights and the multiple regression (MR) weights are extracted association weights. The third weighting model (Stated Preferences -SP) is based on users' stated preferences (see Appendix A for details on the computation of the indexes). Both association weights were extracted from a sample of users of justice who attempted to solve a consumption dispute. Data from a quasi-experiment with law students was used to compute the stated preferences weights.
Despite the fact that the weights were taken from different samples and different legal problems, there is a significant positive correlation between the FA and the SP 33 weights. Positive correlation as high as .79, for example, suggests that the difference between the association and the importance weights lies mainly in the extraction method. The positive sign of the correlation indicates that the items which measure better higher-level concept are also rated as more important. Extended further, the finding can be translated into a hypothesis which states that the users' perceptions about paths to justice reflect both the actual experiences and the importance of the indicators used.
Although extracted from the same data set, the correlation between the FA and MR weights is lower than the association between the FA and SP weights 34 . Least correlated are the MR and the SP weights 35 . This is a surprising finding, given the high association between the FA and SP. Looking at the MR weights, it is apparent that the method produces somewhat difficult to interpret weights, which cannot be used without significant transformations (see Table 2 : Weights). The discrepancy is a signal to critically scrutinize the potential of the multiple regression analysis, thus providing meaningful weights in the context of measuring access to justice. but also in the relationships between the items. More consistency is significantly observed between the observed data and data weighted with the FA and the SP methods. When analyzing the relative position of the seven items, we find a negative correlation 36 between the observed data and the MR weighted data. Not only does the multiple regression method produce difficult to interpret results, but this method also significantly affects the ranks of the observed items. On the other hand, the FA and the SP methods change the order of the items to a much lesser degree in the observed data. The SP weighted data has a somewhat higher level of correlation with the observed data 37 than the FA method 38 does. Both correlations have similar strengths, and it could be concluded that the two methods produce comparable results. Another argument for the hypothesis that the association and the importance weights measure the same phenomena but with different approaches is the high correlation between the ranks of the items weighted with the two schemes 39 .
The result of comparison between three models for extraction of weights suggests that the FA procedure has the most potential for generation of informative weights. Both theoretical and practical arguments imply the suitability of FA. First, the weights extracted from FA have intuitive meaning without any transformation. They represent the relationship of the item to the higher-order concept. Therefore, the weighting denotes that the items which are better related to the unobservable indicator will receive higher weights. From a practical point of view, the FA weights also have certain advantages. The weights could be extracted from the existing data without the need to ask the same sample of respondents new questions or to compute the weights from a different sample.
36 r=-.58 37 r=.57 38 r=.43 39 r=.96
Another major advantage of the FA weighting model is that it could be applied at higher levels in the Access to Justice Index. For instance, after extraction of the weights of the individual items, FA could be used to discover the weights of the subindicators into the indicators. In the next step, FA could be used to explore the weights of the three indicators before they are aggregated into a composite index.
Many of the advantages of the FA weights are inherent to the SP weights. Their most important benefit is the clear logic behind the stated preferences on the importance of the weights. An apparent disadvantage is the practical difficulties related to the collection of additional data that the method requires. As the analysis in the preceding paragraphs shows, after weighting with the FA and the SP weights, the data do not change dramatically. This could be an argument that the FA weights are a more efficient mean of weighting the observed data.
Weighting observed data could improve the validity, but only if the weights indeed adjust the data in the right direction. However, when certain requirements regarding the weights are not met, a non-weighted index will be superior to a weighted index. First, proper data must be obtained via a sufficiently large sample size. Second, regarding FA, the data could reveal negative factor loadings, which would cause a problem when applying and interpreting the weights to the data. Issues may also arise when the data do not meet expectations. An example would be the discovery of a multi-factor construct when the theory or the expectations suggest only one factor. In either of these two situations, the data should remain non-weighted. When one or more of these concepts is lacking, it has been suggested to refrain from using weights, as Nunnally has asserted that this option is often the best choice 40 .
VI. Index validation
Once a composite index has been formulated to measure 'access to justice,' it is beneficial to validate the index, or, more specifically, focusing on external validation. External validation tests the validity of the index by examining the correlation of the final value and some other indicator of the variable under study. The current research uses the indicators discussed above to calculate the quality of the procedure (procedural justice, informational justice, interpersonal justice, and restorative justice) and the quality of the outcome (distributive justice, corrective justice, restorative justice, retributive justice, informational justice, utilitarianism, transformative justice, legal pragmatism, and formal justice). One can hypothesize that these indicators are measuring quality, or perceptions of satisfaction, with the procedure. As a result, the item that measures user satisfaction can serve as a presumed indicator measuring the same variable of quality of the procedure and quality of the outcome.
This index validation presupposes that those users who score a given path with a high rating are likely to state that they are satisfied with the procedure. Therefore, when scores are equivalent for this item and the index score overall, conclusions can be made regarding the accuracy of the survey. Specifically, it measures what it is supposed to measure. To briefly illustrate index validation of the Access to Justice Index, we will take the sub-index score of the quality of the procedure in the data from the consumer dispute commission study in the Netherlands, and examine its relation to the item measuring satisfaction with the procedure. The data conclude that while the difference is marginal, the weighted scores more accurately depict a valid index, assuming that satisfaction serves as a reasonable proxy variable. The question that does arise is whether this data is more in support of the non-weighting option, as the differences seem insignificant (i.e. .846 vs. .844). More importantly, however, is the strong correlation between the weighted scores and satisfaction, therefore suggesting the index is a valid measure of the quality of the procedure.
VII. Conclusion
The study and comparison of the cost and quality of paths to justice could be significantly facilitated by construction of composite index. On their ways to justice, the users evaluate distinct properties of the process. According to our theoretical framework, the three most important indicators are the costs, the quality of the procedure, and the quality of the outcome. These concepts were operationalized in detail in related articles and briefly outlined above.
Operationalization of the indicators, however, is only the first step in index construction. It is equally important to put in place a transparent and coherent scheme for rating the importance of the indicators. This scheme should be operationalized at the three levels at which indicators are aggregated. Establishing criteria for prioritizing the indicators is one of the most important phases of the index construction. Giving inappropriate weights to the indicators could tilt the composite index into a direction that compromises the validity and integrity of the measurement effort.
The importance of the indicators is expressed through the process of weighting. Not all observed indicators require re-assessment of their importance. Some indicators reflect factual statements, which could be true or false, but cannot be more important or less important. Other indicators, such as the quality of the procedure and the quality of the outcome, are subjective, meaning that two users of justice could assess similar experiences differently. Both assessments could be true, depending on the subjective value a person places on a particular indicator. It is completely possible that one user of justice values the opportunity to have her voice heard more than the possibility to correct wrong information. Another pair of users could disagree on what is more important in the outcome -its restorative effect or its enforceability. Based on the subjective preferences, both users could be right. Apparently, the subjective preferences could have a strong influence on the composite index. If the preferences could be identified and the structure is stable, the observed data could be adjusted accordingly or, as otherwise said, weighted.
In the paper above, we discuss two models of weighting -stated preferences and extracted association weights. Despite the significant difference in the perspectives from which the two models extract the weights, we saw that when applied to empirical data both models produce very similar outcomes. Findings like this suggest that users of justice might have stable preferences with regard to the importance of the subjective indicators. However, we tested this hypothesis only with the quality of the procedure indicators. More research on other paths to justice is needed in order to formulate more conclusive inferences on whether there are universal, or at least pathspecific, preference structures.
If both methods for weighting produce similar results, which one should be recommended? Before answering this question, we should consider the alternative of not using weights. Above, we discuss numerous disadvantages of the application of the weights. At least three groups of arguments against weighting and in favour of using the observed data could be outlined. First is the validity argument -weighting could adjust the data, but, at the same time, jeopardize its validity. In most studies, these risks will be difficult to control against, since there is often no base-line data to assess the performance of the index. Next, the practical argument that extraction of weights requires additional resources appears. This is particularly true for the importance weights. In the end, the application of weights should be critically reviewed against their impact on the data validity. In the text above, we outline a strategy for testing the validity of the weights against concepts, which could serve as proxies of the indicators (i.e. perceptions on satisfaction or favourability).
What was said in the preceding paragraph does not necessarily mean that weighting is harmful for the validity of composite index. It is a caution that only weights, based on solid data and sound theoretical models, should be used to adjust the observed data. If this is the case, we recommend the use of factor analysis for extraction of association weights. The model is based on the expectation that the lower-level items measure the unobserved upper-level items. In general, the association weights are easier to extract than the importance weights. In addition, our empirical data strongly suggests that the association weights extracted with factor analysis produce similar results to the importance weights.
With this analysis, the methodology for the Access to Justice Index has been reviewed and substantiated. The framework of the measurement has been outlined and the use of indexes was examined. The construction now allows for future evaluation on different legal paths a user encounters. As a result, not only can comparisons be made to provide the user with his or her best option, but improvements can be made where values depict an unsatisfactory picture. An accurately computed index is more likely to result by following the structure above and, subsequently, a greater understanding of the quality of justice will evolve.
− Relationship breakdown and split-up; − Denial of student loan; − Consumer problem with service provider.
In total, 102 valid responses were received, equivalent to a response rate of 78%. Particular reliability risks for the data collected through internet questionnaires were the two response order effects -primacy and yea-saying . In order to identify patterns in the data which signal those effects, we counted how many times a respondent selected identical values for two adjacent indicators. There are 33 indicators in the sample, grouped into 7 categories 43 . The mean value of the repeated scores is 8.11, with standard deviation of 5.95. A cut off value of 1.96 standard deviations above the mean 44 was selected for removing responses as plagued by primacy and/or yeasaying. Following this procedure, 4 responses were eliminated from the data set, 45 resulting in 98 total responses. 43 3 categories of indicators of the quality of the procedure, 3 categories of indicators of the quality of the outcome and 1 group which asks for the importance of the 3 general indicators -costs of the procedure, quality of the procedure and quality of the outcome. 44 Cut off value = 19.77 20 ≈ repeated rankings out of the 33 responses 45 Additionally, the data set was analyzed for inconsistency in the ratings. The major concern was that for some set of indicators, non-consequential ranks were observed -i.e. item rated at 7 th place but no item rated 6 th . As this inconsistency would contradict the logic of the ranking, we re-organized the interrupted ranks into non-interrupted series. This transformation slightly decreased the mean ratings and improved the consistency of the data.
Appendix B: Computation of weights
1.
Association weights -principal components analysis Table 4 reports the component loadings of the 7 items measuring the procedural justice concept. Only one component exceeds the eigenvalues threshold, indicating that the common variation is associated with one component. The component loadings are subsequently used as weights. Table 4 shows the un-standardized β coefficients from the multiple regression of the 7 items that measure the procedural justice on the satisfaction with the procedure. The β coefficients were used as weights without additional conversion. 
Association weights -multiple regression analysis
Importance weights
Unlike the association weights, the importance weights were obtained from a quasiexperiment with a sample of law students. The respondents were asked to report how important the particular indicator is with regard to a hypothetical dispute. Each indicator is ranked from 1 (most important) to n (least important, where n = the number of indicators). Therefore, lower ranks signified more important indicators. In order to transform the ranks into weights, we first reversed the order of the indicator. From each score we extracted its deviation from the mean. The sign of the mean deviation was then reversed and again added to the mean. We take the natural logarithm of the reversed score as weight (see Table 6 ). 
